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Outline P
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e CP violation in the SM

e How can we measure it at B factories

* The angle y of the Unitary Triangle

Ball

Bar’s adventures in y land

e Selected results
e Qutlook
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The CKM matrix %{'T%

e In the Standard Model, the CKM matrix elements Vij describe the
electroweak coupling strength of the W to quarks

e CKM mechanism describes quark flavor mixing

The phase changes sign
under CP conjugation
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The CKM matrix %2{%%

UNIVERSITY

e The CKM matrix Vj is unitary with 4 independent fundamental
parameters (including 1 irreducible complex phase)

e Magnitude of elements strongly ranked (leading to ~diagonal form)

e Choice of overall complex phase arbitrary - only Vis and Vup have non-
zero complex phases in Wolfenstein convention

Some of the real elements in the Wolfenstein

2=sin(8.)=0.22 convention may have small O(A%) complex phases

e Measuring SM CP violation —* Measure complex phase of CKM elements

Gabriele Benelli, CERN 4 JETP seminar, Fermilab, April 17th 2009

Monday, May 4, 2009



The Unitarity Triangle OHIO

UNIVERSITY

e Among the unitarity conditions, the following one is related to CP
violation in the Bg system, and promises the largest CP violation:

VidVap T VeaVip + VigViy, =0

e Visualization in the complex plane: 5 and y are two angles of a,
triangle.

e Surface of triangle is proportional to amount of CPV introduced by
CKM mechanism
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Amplitudes phases and observables gﬁ%

UNIVERSITY

e How do complex phases affect decay rates
e Only affects decays with more than 1 amplitude

e Decay rate |A|? — phase of sole amplitude does not affect rate

e Consider case with & amplitudes with same initial and final state:
decay rate |Ai+ Azg|?

[A1]®+ [Ag|® +
&|A1||Az|

Gabriele Benelli, CERN 6 JETP seminar, Fermilab, April 17th 2009

Monday, May 4, 2009



Phases and observables I

UNIVERSITY

Observable summed
amplitudes clearly
depend on phase

Al+A2
41+42
Al1+A2
|
Al+A2
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Amplitudes and observables ggngcg

UNIVERSITY

Dependence on AdD
scales with
magnitude ratios
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Measuring CKM phases with CP violation g&‘%

UNIVERSITY

e Decay rate of interfering amplitudes sensitive to phase difference

e How to disentangle weak phase from overall phase difference between
amplitudes?

e Bixploit weak phase sign flip under CP transformation

e Look at decay rates for B — fand forB — f

DY

or

K

5
|
3

A(B g f) =’ AB—’_}" | exp l( (pw(fak + 5()Ill(fr)

DY

oy

K1
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Observable CP violation by weak phase  garr

e Eiffect of weak phasse sign flip on interfering amplitudes

AP -] Af

[ A" +]Af
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But not always... SIAIE

e Eiffect of weak phasse sign flip on interfering amplitudes
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Measuring the CKM angle y SIAIE

e Among several theoretical approaches the cleanest one is using
charged B*—D°K* (tree) decays:

o~ - ]

Color allowed Color suppressed

* DO and DO decay to the same final state to allow interference

* Only weak phase is in Vyp S0 phase difference is
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. : OHIO
? Measuring the CKM angle y STATE
UNIVERSITY
" e« Among several theoretical approaches the cleanest one is using
charged B*—D°K* (tree) decays:
Color allowed Color suppressed
* DO and DO decay to the same final state to allow interference
* Only weak phase is in Vyp S0 phase difference is
A(B™ — DOK_) clden)— A(B™ — D'K™) &« Vi Vs = argeBe=
23
A(B™ — DK -)
rg = ~ 0.1

_ A(B_ — DOK_)
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Measuring the CKM angle y SIAIE

e Among several theoretical approaches the cleanest one is using
charged B*—D°K* (tree) decays:

o~ - ]

Color allowed Color suppressed

* Neglect D°-DO mixing and CPV in D decays

e B decay hadronic parameters to be determined experimentally:
* strong phase of B decay: 63

* B decay amplitudes magnitude ratio: ¥s::|A(b—u) /A (b—c)|=0.1

e Very low branching ratios (10°-10") due to CKM suppression
e Largely unaffected by new physics (tree level)
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Key para
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Measuring the CKM angle y SIAIE

e Select final states that enhance interference (large strong phases
preferred)

o~ - ]

Color allowed Color suppressed
e Based on the final state of the D° decay there are three methods:
o CP eigenstates (', KK, Ksn©) GLW

e Doubly Cabibbo Suppressed transitions (K'x) ADS
» Three body decays (Ks mtm, KsK*K-) Dalitz-plot

e All methods access the same hadronic parameters and gamma

e For each method various B (charged and neutral) decays can be used:
e B->DOK, B->D*O0K, B->DOK *

e Different hadronic parameters for each B decay mode
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e B mesons provide an ideal
playground to test the quark flavor
sector of the Standard Model R~

Positrons

e BOBO and B*B- pairs via e+e- collisions Low Enerey Rins
w rgy Ri
at Y(4s) resonance (10.58 GeV) K BaBak Detector

" " Electrons

High Energy Ring

o]
o

—
Ln

—
o

."t
t
PR Yy
; * ‘_w. \‘a_’.‘.. FE LTI i
MR T PG
) Y(1S) Y(2S) Y(3S) Y(4S)
044 946 10.00 10.02 10.34 10.37 10.54 10.58 10.62

Mass (GeV/c

o (e ¢ — Hadrons)(nb)

e 50% B°B°, 50% B*B-
e Full (Runl-7) BaBar dataset of 465 Million BB pairs

e No other particles are produced in Upsilon(4S) decay: kinematic of the
event can be exploited
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The BaBar Experiment

e OQutstanding K ID

e Precision tracking
(At measurement)

Detector for
Internally reflected
Cherenkov radiation
(DIRC)

SVT: 5 layers double-sided Si.

DCH: 40 layers in 10 super-
layers, axial and stereo.

DIRC: Array of precisely
machined quartz bars.

Drift chamber (DCH)

Electromagnetic
Calorimeter (EMC)

EMC: Crystal calorimeter (CsI(TI)) —
Very good energy resolution. Silicon Vertex
Electron ID, n° and y reco. Detector (SVT)

IFR: Layers of RPCs within iron.
Muon and neutral hadron (K))

1.5 T Solenoid

Instrumented
Flux Return (IFR)
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Cherenkov Particle Identification System SiQ

UNIVERSITY
e Cherenkov light angle depends on particle velocity
. K/n separation >4 o at 3GeV
e Transmitted by internal reflection
e Detected by more than 10000 PMTs
e Thin detector volume
Quartz bar At
O Jras ctive
- Detector
NN
< 3 4
Particle Cherenkov light Momentum (GeV/c)
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Selecting B decays for CP analysis 39

UNIVERSITY

e Principal event selection variables

e Exploit kinematic constraints from beam energies

e Beam energy-substituted mass has better resolution than invariant mass

Energy-substituted mass

Teh *2 *2
MEes = \/Ebeam ‘_pB

BB events (SR

qq events
(q=u,d,s,c)

5.2 521 522 523 524 525 526 527 528 529 53
Mg (GaV)

Gabriele Benelli, CERN

- MC signal

Energy difference Event shape

AFE == EE | B Egeam

o(AE) =
15 MeV

MC background

; 015 01 OS5 -0 005 01 015 0.2
AE (GeV)
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OHIO

SIAIE
UNIVERSITY
Dalitz plot method
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Dalitz plot method OHIO

UNIVERSITY

e Neutral D meson reconstructed in 4-body self-conjugate final state
(Ks'm and KsK'K):

Dalitz-plot
distribution
from data

m
_|_
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Dalitz plot method gﬁ?{'%

A(BY
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A(BY
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Dalitz plot method OHIO

UNIVERSITY

e Advantages:

e Expect large strong phases due to the presence of resonances in final state

e Final state involves only charged particles: higher reconstruction
efficiency and lower neutrals background

e Disadvantage:
e Dalitz plot analysis of data and of a dedicated D mesons sample

e Experimentally access vy via decay rate (Dalitz plot distribution for
signal events):

I_(mZ,m}) < |Ap_|* +rg|Apt|® + 2z—R{Ap_Ap, } Hy-PB{Ap-AD,}]

r+ = rpcos(op £ ) Y+ = rpsin(op £ )
e Extract v (rs and os) from fit to Dalitz-plot distribution of m:=m(Kgh?*)

e The D°/DY — K%h~ ht decay amplitudes Ap= in the Dalitz plot must be
known
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Dalitz method OHIO

UNIVERSITY

e Experimentally:

1. Signal selection and likelihood fit (mMES, AE and shape variables) to
estimate yields and PDF's parameters

2. Apz determined from D **—D%*, D°—Ksh*h control samples

3. Likelihood fit (m-*,m.* added) to extract x,y from the signal events
e Use B—=Dn® and B—D%,; as control samples

e Two D® decay channels: two Dalitz plot models

e Several B decays:
° Bi_>DOKi,
e B+->D*OK* (both D*°->DO° and D*%y),
e B+->DOK "+(KsK*K not considered in D°K")
e This implies different rg, 0 and consequently x.,y-

e Importance of reaching gamma from different channels
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Dalitz-plot signal selection OHIO

Ngg = 383x106°

163 DO+ KKK ev. new!
First step:

signal selection
ML fit to
kinematic and

angular
variables to

extract yields Mgs (GeV/c)
B+—> D*O[Doy B=— D*0[DOrO]K+

[~
w
T

b
O

Events/2.25 MeV/c?

HJI |

Jlll] e TR

Mg (GEV/C)

Gabriele Benelli, CERN
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Events/2.25 MeV/c?

UNIVERSITY

979 DO— Kt events

600131
}

" " " " | N
52 525

Mg (GeV/c?)

Bxt— D*O[DOy] K=

Events/2.25 MeV/c?

" Mg (GEV/CD)

Events/2.25 MeV/c?
3

B+— D*0[DOrO]K=

8

&

8

we

§

8

11717

" Mg (GEV/CD
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. DO Dalitz models from D * data.

e Sample of 487K DO->Kspipi events, flavor tagged from D *+-->DOpi+-

selected with 98% purity

e [sobar model (sum of Breit-Wigner amplitudes, quasi two-body

approximation)

e Resonance fractions estimated by fit to the data

é_

Events / 0.0J 4 GeV “/c*

S
g

S
8

S
8

OHIO
STALE

UNIVERSITY

Component

ar

¢r (deg)

Fraction (%)

K*(892)~

K (1430)~
K3(1430)~
K*(1680)~

1.740 = 0.010
8.2=x0.7
1.410 = 0.022
1.46 = 0.10

139.0 0.3
153 £ 8
138.4 = 1.0

174+ 4

55.7 = 2.8
102 1.5
2216
0.7=19

K*(892)™
K (1430)™
K3 (1430)™

0.158 = 0.003
0.32 = 0.06
0.091 = 0.016

—42.7+1.2
143 £ 11
85+ 11

0.46 = 0.23
< 0.05
< 0.12

p(770)°
w(782)
£2(1270)

1
0.0527 = 0.0007
0.606 = 0.026

0
126.5 £ 0.9
157.4 = 2.2

21.0x=1.6
09=1.0
0.6 = 0.7

:

m?2 ( GeV’lc‘)

LA L

c)-

9.3x0.4
10.89 +0.26

242+ 2.0
9.16 = 0.24

7.94 = 0.26
20=x0.3
51=x0.3

3.23 =0.18

—787x1.6

—159.1 £2.6
168 =4
90.5 £2.6

73.9+1.1

—18x9
333
4.8 2.5

—0.07 = 0.03
11.9 =26

1.463 = 0.002
0.233 =0.005
0.80 =0.09
2.33=0.13
1
—5.31 =0.04
1.07=0.11

—-1.8+0.3

Events / 0.01 GeV ¥¢c*

:

Events / 0.014 GeV %c*

1 111 L1 1 PRI S R N R S
3 1.5 2

m2 (GeV%c*)
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Dalitz plot method results

m? (GeV?/c?)

. [F3]
o
T T

.0\1|

T o T T T
mZ (GeV?/c?)

m2 (GeV%c?)
=

=
[\) T T

16 18
m2 (GeV?%c?)

d=2rg|siny|#0=] _
direct CPV

CPV significance:

B—-DK: 2.20
B—-D*K: 2.50
B—DK*: 1.50
combined: 3.0c

Parameters B~ — DK~

B~ — DK~ B- — D'K*-

T_ . . 0.000 & 0.043 £ 0.015 £0.011
y_ U, 0.053 + 0.056 + 0.007 + 0.015
x4, %, T —0.067 + 0.043 + 0.014 £ 0.011
TR —0.015 + 0.055 + 0.006 + 0.008

—0.111 £ 0.069 + 0.014 £ 0.004 0.115 £+ 0.138 £ 0.039 £+ 0.014
—0.051 £ 0.080 £ 0.009 £ 0.010 0.226 + 0.142 £+ 0.058 + 0.011
0.137 £ 0.068 £ 0.014 + 0.005 —0.113 £ 0.107 £ 0.028 + 0.018
0.080 £ 0.102 £ 0.010 £ 0.012 0.125 + 0.139 £ 0.051 £+ 0.010
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Dalitz-plot method results %Z{IT%

UNIVERSITY

e Use a frequentist method to obtain the physical parameters v, rg,
O from (X«,Y+)

From SM
constraints

2
an

>
=
7
c
)
T
2
o)
©
Ee)
o
| o
o

100 50 0 50 100 150
y (deg)

v (mod 180°) = (7675)°{5°,5°} KNS elleR:gslelle[VI1yY

total syst model

e Statistically-limited measurement
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Dalitz-plot method results %Z{IT%

UNIVERSITY

e Use a frequentist method to obtain the physical parameters v, rg,
O from (X,Y+)

0.086 4+ 0.035 {0.010,0.011}
0.135 + 0.051 {0.011,0.005}

0.16370-9%  {0.037,0.021}

total syst model

e Small rg (~0.1) is favored
= limited sensitivity to y

0 010203040506 07 0809 1
rs(DK)
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Dalitz-plot method results OHIO

UNIVERSITY

v

| A~ - ]

e Use a frequentist method to obtain the physical parameters v, rg,
O from (Xs,Yy=)

e Two-fold ambiguity

e Significant strong phase in
all three B decay modes

50 0 50 100 150
)
dg O (deg)
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Comparison with Belle

AX = Ay = r5AB

PRELIMINARY

K* HF AG!
Dalitz xi vs'Yy + ICHEP 2008

! |

Babar Belle
$+ -
BaBar B 383 M 657 M

+
Belle B | 610 + 34 533

L BaBar B * (76 £22 £545)0 | (76 *12,,,+4 £9)0
Radial distance Belle B

from originisr. | . | PRD78,034023 | arxiv:0803.3375
g o Bl Averages

Note: errors on x+ and y=+ are similar for BaBar and Belle.

()A1 0A2 | * Belle y uses DK and D*K
. ' BaBar y uses DK, D*K, DK*
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GLW method ‘535‘?{%%

UNIVERSITY

e Neutral D meson reconstructed in CP eigenstate final states (CP-even:
K+K-, n+n- and CP-odd: Ksn®, Ksw, Ks¢) and in Cabibbo-favored K
final state

e Use measured B* yields to determine GLW-observables:

_T(B" > DK )+T(B" > DppK') 14 p2 427,

(O(B~ — DK )+T(B* > D K*))/2 4 observables
(3 independent),

3 unknowns:

RCP+

_D(B" > Dgp K )-T(B" > Dep. K™)
© I'(B > DK )+T(B" > D}, . K")

ACP+

e Note that this method also gives access to the same rg, 08 parameters

e Experimentally:
e Selection based on mgg and event shape variables

e Extended maximum likelihood fit to the AE and Cherenkov angle of
prompt track

e Use B—D(")% as normalization channel and control sample
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B*—DOpyK* GLW results S

Ngp=383x 106

CP-even CP-odd

Ncp+ = 339131
Ncp. = 235121
Nx: =18723151

Events / (0.0175 GeV)

0.15 0. -0. -0. -0. . . 0.15 0.2
A E (GeV) A E (GeV)

—0.09 &= 0.05 = 0.02
0.10 = 0.05 = 0.03
0.05 £0.07 = 0.03

2 2
i t+yy =

Repy + Rep— — 2
9

e Direct CPV at 2.80 in B*—=D%p:.K* decays
e World’s most precise measurement of Acp: and Rcp-

e Similar sensitivity to X and y as Dalitz analyses, helps constraints
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Bt—D*O0K* GLW results OHIO

UNIVERSITY

= 6
N = 383x10 Nep, = 244429

Ncp-= 235123
Nk, =1410+5%7

—0.11 = 0.09 == 0.01
0.06 = 0.10 = 0.02
1.31 £0.13 £0.04
1.10+0.12 £ 0.04

Events/(0.01 GeV)
Events/(0.01 GeV)

Events/(0.01 GeV)
Events/(0.01 GeV)

0.09 = 0.07 = 0.02
—0.02 = 0.06 &= 0.02

R T S R TR OT 0.22 = 0.09 & 0.03

e No hint of direct CPV

e World’s most precise measurement of A cp: and R’ cp:

e Similar sensitivity to x and y as Dalitz analyses, helps constraints
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B:—DOK ** GLW results OHIO

Nep: = 68.6£9.2
Ngp = 383x 106
= = Nep. = 38.5+7.0

Ngx =231+17

0.09 = 0.13 = 0.05
—0.23 £ 0.21 £ 0.07
2.17 4+ 0.35+ 0.09
.03 £ 0.27 £ 0.13

0.18 £ 0.14 £ 0.05
0.38 £+ 0.14 £ 0.05

e Not sensitive enough to extract rs

e Affected by low statistics at the moment,
expect to become more significant with the
rest of the dataset

526  5.28 %! ¢ The only GLW measurement of this channel
Mg (GeV/c?)
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GLW Acp and Rep comparison

PRELIMINARY

A p Averages E

BaBar
Belle
CDF

Average

, BaBar
Belle
Average
BaBar
Belle

Average ;,

5 BaBar
Belle
Average
BaBar

: /:\verage

BaBar

' 0.27 +0.09 £ 0.04

0.06 + G.14 +0.05
0.39+0.17 £0.04

0.24 £ 0.07

-0.09 + G.09 + 0.02
-0.12+0.14 £ 0.05

-0.10 £ 0.08

-0.20 + 0.22 + 0.04

-0.12+0.08

0.06 +0.10 £ 0.02
0.13+ ci.so +0.08
0.07 +0.10
0.09+0.13+0.05
d.og +0.14

-0.23 +0.21 +0.07

-0.23 +0.22

PRELIMINARY

Rp Averages E

BaBar
Belle
CDF

Aveirage
; BaBar

Belle
Avefrage

Belie

Average
5 BaBar ‘

Belle
Avefrage
BaBar

. Average |
...................... ._.-.i..-.,. I L ) |

BaBar
Average

1.06 +0.10 £ 0.05
1.13+0.16 £ 0.08
1.30+0.24 £0.12

1.10 £ 0.09
1.03+0.10+0.05

1.17+0.14+£0.14

1.06 £0.10
1.31+0.13+£0.03
1.41+0.25+0.06

1.33+£0.12

1.0940.12 +0.04
1.15+0.31+£0.12
1.10+£0.12
7+0.35+0.09
217 +0.36
1.03+0.27+0.13
1.03+£0.30

e Consistency with other experiments’ determinations

e World’s most precise measurement of Acp: and Rcp:
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X and y GLW OHIO

Belle Dalitz

Belle Dalitz |

BaBar GLW | :
et BaBar Dalitz
BaBar Dalitz :

x(=rg(cos (63(*)iy) y("‘):rB(*)sin(ﬁB(*)iy)
X,y depend on B decay due to different r,0

e Similar precision on X.,y: between BaBar and Belle Dalitz measurements
e Similar precision on x: between BaBar Dalitz and GLW analyses
e GLW results consistent with Dalitz ones and with SM expectations

* Expect a few degrees reduction in o, when properly combined
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Constraining the Unitary Triangle 9%

UNIVERSITY
e A look at the combined picture of all experimental information
constraining the Unitarity Triangle:
Direct SM it .not
M N including
SaSUTEIICH Measurement

1° ~1.5°
40

=
2

2

e

Q
¢

X
=

25”7

D
U
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Future of y measurements SJATE

UNIVERSITY

e All the results for the B factories need to be updated with full dataset

e Expect improvement of the order of 20% once all channels are
combined

e New model independent Dalitz results will become awvailable

e Immmediate future will be at LHCDb, predicted sensitivity from
MoriondEWO9:

[
e
Combination: ﬂm
B¢ sDYK: 0,for 0.5/ () |81 101 |9.3 |95 |78

0K
i copondent

B —»Dr B,—»DKXK 2° ...3°reachable after 5 yr

e Of course SuperB factories would push the current analyses to
essentially systematic uncertainties
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Conclusions P

UNIVERSITY

e Measurement of Samma, is challenging

e Very active field: many new results published recently

e (y) “72°, dominated by Dalitz analysis, consistent with SM CKM fits

e Bvidence of direct CP violation at the 3 sigma level

* Precision on y approaching <20° region
 NOT an original goal of BaBar’s physics plan
e achieved with much effort by combining several methods and B decays
e limited by available statistics

e still improvement from remaining BaBar data available and latest data
reprocessing

e Interference effects (r) confirmed to be small (0.1-0.3)

* very high statistics (=100x) needed to reach o,=1°
e Interesting future at LHCb and SuperB
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OHIO

UNIVERSITY

Back-up
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Weak Interactions violations I

UNIVERSITY

e In 1956, Lee and Yang proposed, and in 1957, Wu and others showed
experimentally, that nature is not invariant under PARITY

transformation.

e In the Standard Model, C and P are maximally violated in charged
weak interactions

e But CP appears to be OK.

Gabriele Benelli, CERN 44 JETP seminar, Fermilab, April 17th 2009

Monday, May 4, 2009



? CKM in Wolfenstein convention 9

UNIVERSITY
— ——

e Quark mixing can be described in terms of a matrix V which can be
expressed (in the Wolfenstein convention) in terms of 4 parameters:

e CP Violation arises from the presence of phase factors in some of the
elements, i.e. from a non-vanishing value of n in this convention.

e A=0.8, A=0.22

* Var=v/p? + 77
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PEP-II B-Factory performance

]

Babar

PEP Il Delivered Luminosity: 553.48/fb
BaBar Recorded Luminosity: 531.43/fb
BaBar Recorded Y(4s): 432.89/fb
BaBar Recorded Y(3s): 30.23/fb
BaBar Recorded Y(2s): 14.45/fb
Off Peak Luminosity: 53.85/fb

NN
-
o

Delivered Luminosity
Recorded Luminosity
Recorded Luminosity Y(4s)
Recorded Luminosity Y(3s)
Recorded Luminosity Y(2s)
Off Peak

Integrated Luminosity [fb
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The BaBar Experiment QAL

UNIVERSITY

e OQutstanding K ID
e Precision tracking Electromagnetic

(At measurement) Calorimeter (EMC)
® High I’eSOhltiOIl Detector for

calorimeter Internally reflected

Cherenkov radiation

e Data collection (DIRC)

efficiency >95%

SVT: 5 layers double-sided Si.

DCH: 40 layers in 10 super-
layers, axial and stereo.

DIRC: Array of precisely
machined quartz bars.

EMC: Crystal calorimeter (CsI(TI) \

Very good energy resolution. Drift chamber (DCH)
Electron ID, n® and y reco.

- Silicon Vertex Instrumented
IFR: Layers of RPCs within iron. Detector (SVT) Flux Return (IFR)
Muon and neutral hadron (K))
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foyt
o
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Silicon Ve‘ffi

4
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h

o OHIC
tlex Detector SIATE

Readout
Beam bending chips
magnets

«—— Beam pipe

=—Layer 1,2
—+{—Layer 3

—Layer 4
Layer 5
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ADS method 9&%%

e The idea is to use a final state where the two amplitude are
comparable, use Double Cabibbo Suppressed DO->K+pi-:

Color allowed Color suppressed

(add box, wrong/right sign D decay)

e Expect large interference due to the suppressed vs favored D decay

e Challenge is the really small BF LB - Do fIK)T(B = Do [IK)
W =2 iny/R
e Two observables related to gamma, 7S S 1/ R s

(B - D[— fIK )+ (B* - D[—> fIK")
I'(B-— D[- f1K )+T(B* - D[- f1K*)
=1’ +r)+2rr,Ccos Y
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? Dalitz general case ampl’s/rates %Z{'T%

UNIVERSITY

| A~ - ]

e Amplitude of interference for B-,B+ and D and D* cases, notation
could be confusing so presented it for B- only and D case in the
seminar. Here’re the full expressions:

T (2 m2) oc lAnal2 + 75 A0 12 - ox [P R4 A" (DL A A
= (m_,m+)o<| px|°+ 715" |Ap|” + L {Ap+ D:I:}_l_yq: S{ApxAp4}

A=+1 for B—~D°K, D"°[D°r°] K, D°K *
A=-1 for B—D °[D°y]K
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? Cross-checking the Dalitz CP fit 29

UNIVERSITY
W

e The same analysis applied to the B->Dx sample:

Consistent with
yASIR)
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Constraining the y angle OHIO

UNIVERSITY

T ——

e Using the information from the various methods, channels and B
decays it is possible to constrain y and og, rs (UTfit Collaboration):

v =178 + 12 ([54,102] @ 95% Prob.)
v =-102 £ 16 ([-126,-78] @ 95% Prob.)
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